Female sex hormones decrease constitutive endothelin-1 release via endothelial sigma-1/cocaine receptors: an action independent of the steroid hormone receptors.
Cardiovascular disease is rare in premenopausal women compared to men. The authors investigate sex hormone-induced endothelin-1 (ET-1) release and the involvement of classic sex hormone receptors as well as the ability of sigma-1/cocaine receptors to respond to sex hormones. ET-1 release was measured in the supernatant of endothelial cells after treatment with beta-estradiol, progesterone, testosterone, or combined with their antagonists, and with the sigma-1 receptor ligand ditolylguanidine (DTG), or haloperidol, a sigma-1 receptor antagonist. Binding assays were performed using 2.5 x 10(-8) M [3H]DTG. Female sex hormones decreased ET-1 release whereas testosterone increased it, sex hormone antagonists only slightly attenuated or had no effect on the respective hormone's effect. DTG totally blocked the female sex hormone-induced inhibition on ET-1 release, whereas testosterone-induced stimulation was not affected. However, haloperidol blocked both. [3H]DTG binding was displaced by beta -estradiol but not by testosterone. DTG-binding sites account for 513 +/- 114 per cell, KD 8.79 nM. These data suggest that besides classic steroid hormone receptors, sigma-1/cocaine receptors mediate the effects of female sex hormones on ET-1 release, an up to now unknown signalling pathway. Results also suggest that female and male sex hormones may bind to different sites on sigma-1 receptors, exerting opposite pharmacological effects.